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PER USER RATE CONTROL FOR THE REVERSE LINK IN CDMA NETWORKS 

RELATED APPLICATIONS 
[0001] This application claims priority under 35 U.S.C. § 1 1 9(e) from the following 
provisional application: Application Serial No. 60/494,661 filed on August 12, 2003. That 
application is incorporated in its entirety by reference herein. 

BACKGROUND OF THE INVENTION 
[0002] The present invention generally relates to wireless communication networks, 
and particularly relates to reverse link rate control in such networks. 
[0003] Interference limits reverse link capacity in Code Division Multiple Access 
(CDMA) networks, meaning that the number of mobile stations simultaneously 
transmitting to a given network base station or stations is limited by the resultant overall 
interference at the base station receivers. CDMA networks typically employ closed loop 
power control on the reverse link, wherein the network base stations adjust the transmit 
power of each mobile station up or down as needed to receive the mobile station's 
transmitted signals at a targeted signal quality. Such control prevents any individual 
mobile station from transmitting at a higher-than-necessary power and thus helps to 
reduce that mobile station's contribution to the overall interference. 
[0004] By working to reduce the interference caused by each mobile station, the 
network more efficiently uses its reverse link capacity, which is a measure of the overall 
loading that can be supported by the base station. For example, reducing the 
interference contribution of each mobile station increases the number of simultaneous 
users that can be supported at a target reverse link loading, and/or allows one or more 
of those users to operate at higher reverse link data rates than otherwise could be 
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permitted. That latter benefit touches on the point that higher data rates require higher 
target received signal qualities and thus require greater mobile station transmit power 
than do lower data rates under the same radio conditions. 

[0005] The relationship between data rates and required transmit power plays into 
the evolving wireless network standards that define multiple reverse link data rates, 
thereby allowing base stations to control overall reverse link loading based at least in 
part on controlling the assigned reverse link data rates of individual mobile stations. For 
example, if it is desirable to support a greater number of simultaneous users, some or all 
of the users could be forced to lower data rates to thereby reduce the individual 
interference contribution of those users. Similarly, the base station may schedule which 
users transmit on the reverse link in each of a succession of scheduling intervals. By 
limiting the number of simultaneous users in each interval, overall interference is kept 
within tolerable levels. The forthcoming "Release D" of the IS-2000 standard exemplifies 
this type of rate-adjustable reverse link interface, but other network standards define at 
least broadly similar rate adjustable reverse link channels that can be managed by the 
network. 

SUMMARY OF THE INVENTION 
[0006] The present invention comprises a method and apparatus to control the 
reverse link rates of one or more mobile stations operating under control of a wireless 
communication network. While not so limited, the present invention has particular 
applicability to the reverse link in Code Division Multiple Access Networks, such as 
cdma2000 and Wideband CDMA (WCDMA) networks. 

[0007] In an exemplary embodiment, mobile stations periodically indicate whether 
they wish to increase their reverse link data rates, and the network determines priority 
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values for the mobile stations in each of a succession of scheduling intervals based on 
these indications and on the reverse link throughputs of the mobile stations, e.g., a 
running value maintained at the base station to track each mobile station's reverse link 
throughput. The priority values so determined can be scaled or otherwise adjusted 
based on a desired fairness of service, or according to another service objective. As an 
alternative or supplement to the rate indications, the network can determine the highest 
achievable rate for a mobile station, and use that value as its desired rate in the 
scheduling calculations. 

[0008] Thus, an exemplary method of reverse link rate control at a wireless 
communication network base station comprises receiving a rate indication from each of 
one or more mobile stations being supported by the base station, wherein the rate 
indication from the mobile station indicates whether the mobile station desires to 
increase its reverse link data rate, calculating a priority value for each of the one or more 
mobile stations that is proportional to a higher data rate if the rate indication indicates 
that a higher data rate is desired by the mobile station or otherwise is proportional to a 
current rate of the mobile station, and that is inversely proportional to a reverse link 
throughput of the mobile station, ranking the one or more mobile stations based on their 
priority values, and generating reverse link rate control decisions for the mobile stations 
based on their ranking and available reverse link capacity. The rate indications may 
comprise load status bits from each mobile station indicating whether the mobile station 
desires to increase its reverse link rate, and the base station may calculate reverse link 
capacity based on assuming a low or minimum reverse link rate for each mobile station. 
[0009] In another exemplary embodiment, a method of reverse link rate control at a 
wireless communication network base station based on the achievable rates comprises 
determining an achievable data rate for each of a plurality of mobile stations based on a 
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reverse link path loss of the mobile station and a maximum transmit power of the mobile 
station, calculating a priority value for each mobile station based on the achievable rate 
determined for the mobile station, and generating reverse link data rate control decisions 
for one or more of the plurality of mobile stations based on their corresponding priority 
values. Such rate control decisions may be part of reverse link scheduling wherein the 
number of mobile stations permitted to transmit on the reverse link in each rate control 
interval is restricted, or may be part of dedicated rate control, wherein the particular 
mobile stations granted higher reverse link rates is changed from interval to interval to 
maintain throughput, to achieve service fairness, or to achieve some other objective. 
[0010] The base station may determine an achievable data rate for each of a 
plurality of mobile stations based on a reverse link path loss of the mobile station and a 
maximum transmit power of the mobile station. For example, the base station can be 
configured to calculate the achievable rate according to Shannon's Capacity Theorem 
based on a Signal-to-lnterference-and-Noise Ratio (SINR) that could be achieved by the 
mobile station given its maximum transmit power and its reverse link path loss. In 
support of such calculations, the base station may maintain an estimate of its total noise 
plus interference. 

[0011] Regardless, the base station may be configured to generate the reverse link 
data rate control decisions for one or more of the plurality of mobile stations based on 
their corresponding priority values by ranking the mobile stations according to their 
achievable rates, and selecting one or more of the mobile stations in rank order for 
scheduled use of the reverse link in a next scheduling interval. Further, the base station 
may limit the number of mobile stations selected based on a reverse link target loading. 
Regardless, the base station may rank the mobile stations according to their achievable 
rates, select one or more of the mobile stations in rank order, and grant reverse link rate 
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increases to the selected mobile stations, or schedule the selected mobile stations for 
use of the reverse link in a next interval. 

[0012] Of course, the present invention is not limited by these exemplary details. 
Moreover, those skilled in the art will recognize additional features and advantages 
provided by the present invention upon reading the following discussion, and upon 
viewing the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] Fig. 1 is a diagram of a wireless communication network according to one or 
more embodiments of the present invention. 

Fig. 2 is a diagram of typical reverse link loading over a selected time period. 

Fig. 3 is a diagram of broad, exemplary reverse link rate control processing. 

Fig. 4 is a diagram of exemplary reverse link rate control based on receiving 
reverse link rate indicators from mobile stations. 

Fig. 5 is a diagram of exemplary reverse link rate control based on setting 
desired rates of mobile stations to their achievable rates as computed from Shannon's 
Capacity Theorem. 

Fig. 6 is a diagram of exemplary mobile station and radio base station functional 
configurations. 

DETAILED DESCRIPTION OF THE INVENTION 
[0014] Fig. 1 is a diagram of an exemplary wireless communication network 10 
according to one or more embodiments of the present invention. Network 10 may be a 
cdma2000 network configured according to IS-2000 standards but the present invention 
is applicable to networks configured according to other standards, such as Wideband 
CDMA (WCDMA). Regardless, as illustrated, network 10 communicatively couples a 
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plurality of mobile stations 12 to one or more Public Data Networks (PDNs) 14, such as 
the Internet. 

[0015] Network 10 comprises a Radio Access Network (RAN) 16 that is coupled to 
the PDN(s) 14 through a Packet Switched Core Network (PSCN) 18. RAN 16 comprises 
at least one Base Station (BS) that includes a Base Station Controller 20 and one or 
more associated Radio Base Stations (RBSs) 22. BSC 20 may include packet control 
interface circuits to communicate with PSCN 18, or may couple to PSCN 18 through a 
Packet Control Function 24. While only one BSC 20 and RBS 22 are illustrated for 
clarity, it should be understood that RAN 16 may include a plurality of BSCs 20, each 
controlling one or more RBSs 22. Further, network 10 may include additional entities not 
illustrated, such as a Circuit Switched Core Network (CSCN) to communicatively couple 
RAN 16 to the Public Switched Telephone Network (PSTN). 
[0016] RBS 22 transmits to the mobile stations 12 on a forward link and receives 
transmissions from the mobile stations on a reverse link. In actuality, these links each 
comprise one or more dedicated (mobile-specific) communication channels, and one or 
more common or shared communication channels. The different communication 
channels are defined by code division multiplexing, and/or by time division multiplexing, 
as is well understood in the art. In particular, a group of exemplary mobile stations 12 
transmit data back to network 10 via dedicated reverse link traffic channels that are 
received and decoded by RBS 22. Each mobile station 12 may have one or more traffic 
channels, and the data rates of such channels may be adjusted upward or downward by 
RBS 22 according to the needs of each particular mobile station 12, and according to 
prevailing conditions, e.g., base station loading. 

[0017] As was noted earlier herein, the reverse link from the mobile stations 12 to 
the RBS 22 is interference limited. An exemplary RBS 22 may impose reverse link 
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power control on each mobile station 12 to maintain its reverse link transmit power at 
whatever level is needed to maintain the received signal(s) from the mobile station 12 
substantially at a received signal target quality. With or without such power control, RBS 
22 can effect control of the overall reverse link loading on it by controlling how many and 
which ones of the mobile stations 12 are permitted to transmit simultaneously on the 
reverse link at any given time, or by adjusting the reverse link data rates of one or more 
of them up or down, or by some combination of these two approaches. 
[0018] Fig. 2 illustrates the dynamic nature of reverse link loading, and shows that 
overall reverse link rate control by RBS 22 may be based on maintaining reverse link 
loading at or around a target loading level. Typically, the target loading level is set as 
close as practical to a maximum loading level that corresponds to some defined "outage" 
probability. For example, the maximum loading level may correspond to a one-percent 
outage probability, meaning that, statistically, there is a one-percent chance of loading- 
induced system outage at the maximum loading level. The more tightly RBS 22 can 
control its loading, i.e., the more it can reduce loading variations, the more closely it can 
set its targeted loading to the maximum loading level, which allows greater reverse link 
capacity utilization. 

[0019] Thus, by generating reverse link rate control decisions for one or more of the 
mobile stations on an ongoing basis, e.g., during each of a succession of rate control 
intervals, RBS 22 can control the overall reverse link loading caused by the mobile 
stations 12. According to the present invention, an exemplary rate control method 
provides effective loading control, and may provide improved throughput on the reverse 
link, i.e., it may provide an increase in the aggregate reverse link throughput of the 
plurality of mobile stations 12 being served on the reverse link by RBS 22. Of course, 
rate control according to one or more embodiments of the present invention may be 
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configured to strike a desired balance between maximizing reverse link throughput and 
providing overall fairness of service. 

[0020] Fig. 3 illustrates exemplary RBS processing logic according to a broad 
embodiment of the present invention. As with the additional processing logic illustrated 
later herein, it should be understood that RBS 22 may comprise one or more 
microprocessor-based circuits, programmable logic circuits, and other circuit elements 
that may be used individually or in any combination to implement the present invention. 
Thus, the present invention can be implemented in hardware, software, or both. In an 
exemplary embodiment, the RBS components of the present invention comprise, at least 
in part, a computer program stored in memory or other computer-readable medium in 
RBS 22. 

[0021] In any case, exemplary processing is carried out as needed or on a regularly 
scheduled basis. For example, RBS 22 can be configured to carry out the illustrated 
processing on a periodic basis, such as every reverse link transmit frame. By way of 
non-limiting example, the forthcoming Release D of the IS-2000 standards defines a 
rate-controlled Reverse Link Packet Data Channel (R-PDCH) that has a frame timing of 
10 ms. As applied to such channel types, then, RBS 22 conducts exemplary rate control 
operations every 10 ms. Of course, essentially any rate control interval can be adopted 
but it should be understood that longer control intervals can comprise the 
responsiveness of reverse link load control, and that such lag can result in a 
compromised ability to control rapid fluctuations in reverse link loading. 
[0022] Thus, the illustrated logic may represent a set of logical operations carried out 
per rate control interval, which may be once per frame. Processing begins with RBS 22 
receiving desired rate indicators from mobile stations 12 and/or receiving path loss 
information from them (Step 100). In some embodiments, RBS 22 may receive desired 
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rate indicators from some mobile stations 12, and may receive path loss information 
from others. Either way, RBS 22 uses the received information to determine reverse link 
data rate desired by each mobile station 12 for a next rate control interval (Step 102). 
[0023] Then, RBS 22 uses the desired rates to calculate a "scheduling" value for 
each mobile station 12 that will be used to prioritize the mobile stations 12 regarding the 
RBS's rate control decisions (Step 104). Once the priority values are calculated, RBS 
22 prioritizes the mobile stations 12, e.g., ranks them according to priority values, and 
generates corresponding rate control decisions for the corresponding rate control 
interval (Step 106). Such decisions may be generated as incremental up, down, or hold 
indicators, such as used in Dedicated Rate Control (DRC) methods, wherein the reverse 
link data rates of individual mobile stations 12 are held or incrementally moved up or 
down in each rate control interval. Such decisions also may be generated as specific 
rate control assignments, i.e., rate assignments rather than incremental rate commands 
are sent to some or all of the mobile stations 12. 

[0024] Fig. 4 illustrates exemplary details regarding the use of desired rate indicators 
from the mobile stations 12. Each mobile station 12 in a given plurality of "N" mobile 
stations is configured periodically to transmit a rate indicator, e.g., a load status bit, that 
indicates whether it wishes to go up in rate. In a given rate control interval, the RBS 22 
uses the received indicator from each mobile station 12 (Step 1 10) to calculate a priority 
value for that mobile station to be used in that interval or, more preferably, to be used in 
a next interval (Step 112). In an exemplary embodiment, rate control decisions 
generated in interval "n" are carried out in the next interval "n+1 " but other approaches 
can be adopted as needed or desired. 
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[0025] In an exemplary embodiment, the priority value, i.e., the rate control priority, 
for each mobile station 12 is computed by tracking the past reverse link throughput r(n) 
of each mobile station as, 

r(n+1) = ar(n) + (1-a)d(n), (1) 
where 0 < a < 1 is a smoothing factor, and where d(n) denotes the mobile station's 
transmission rate for period n. 

[0026] Then, letting d + (n) denote the next rate level above d(n) if d(n) is less than the 
maximum reverse link rate, the priority value, P), for the jth mobile station 12 is given by, 

If (d(n) < max rate and mobile status = UP) (2) 
then {P] = <(>d + (n)/r(n) + (1-*)d + (n)} 

else {P| = <|>d(n)/r(n) + (l-<j>)d(n)}. 
Where 0< ty< 1 is a fairness factor that may be used to control fairness versus 
throughput prioritization. 

[0027] RBS 22 ranks the mobile stations 12 according to their priority values (Step 
114) and sets the incremental rate control command, q, to "down" for all mobile stations j 
= 1 ..N (Step 116). That is, the default rate control command for all mobile stations 12 of 
interest with respect to the ongoing rate control operations is set to down. The index 
value j is set to 1 corresponding to the highest priority mobile station (Step 118). RBS 
22 checks whether the rate indicator (Rl) for jth mobile station 12 indicated that jth 
mobile station 12 desired a higher rate (Step 120) and, if so, it checks whether there is 
sufficient reverse link capacity to allow the increase (Step 122). If so, RBS 22 changes 
the rate control command, q, from "down" to "up" (Step 124). RBS 22 may transmit the 
command to jth mobile station 12 at that time, or may defer transmission until later. 
[0028] If the reverse link had insufficient capacity to permit the rate increase, RBS 
22 does not set the rate command q to up. Also, if the rate indicator for jth mobile 
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station 12 did not indicate that it desired a rate increase (Step 120), RBS 22 checks 
whether sufficient reverse link capacity exists to permit jth mobile station 12 to hold its 
current rate (Step 126). If so, RBS 22 changes the rate command q from down to hold 
(Step 128). As above, RBS 22 may send the rate command q at that time, or may defer 
transmission until later. 

[0029] After such processing is complete, RBS 22 determines whether there are 
additional mobile stations 12 (Step 130) and, if so, increments index j to point to the next 
jth mobile station 12 in rank order (Step 132) and selectively repeats the above rate 
control method (Steps 120-128). If the rate control commands for each jth mobile station 
12 were not sent as part of such operations, the RBS 22 can transmit all such 
commands at the end of rate control processing (Step 134). 
[0030] According to the above exemplary logic, RBS 22 implements a priority 
function in which it determines a priority value for each mobile station 12 that is based on 
its desired rate and its reverse link throughput, which may be a filtered value of past 
throughput. RBS 22 sets the planned rate control commands for all mobile stations 12 
to down, and then generates per-mobile DRC decisions based on putting mobile stations 
12 in rank order according to their priority values and permitting rate increments or rate 
holds for each mobile station 12 in turn, for so long as reverse link capacity is available. 
Once the scheduled rates for the next interval are such that the reverse link capacity is 
exhausted relative to targeted loading, RBS 22 leaves the rate control commands for 
any remaining mobile stations set to down, meaning that they will be commanded to 
decrease their reverse link rates in the next rate control interval. Of course, if a mobile 
station 12 already is at a minimum permissible or minimum defined rate, it may hold that 
rate even if it receives a down command.lt should be noted that per-mobile station rate 
control as described immediately above may be carried out in the context of one or more 
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defined sets of available reverse link rates, e.g., 14.4 kbps, 28.8 kbps, 57.6 kbps, 1 15.2 
kbps, etc. In this context, an exemplary rate change may comprise a step up to the next 
higher rate or a step down to the next lower rate, or a fallback to some minimum defined 
rate. Thus, by way of non-limiting example, assume the jth mobile station's current 
reverse link data rate is 28.8 kbps, its effective reverse link throughput currently is 18 
kbps, and its rate indication indicated that it desires a rate increase for the next rate 
control interval. The calculation of its priority value, Pj, is thus given as 

Pj = <|>(57.6 kpbs)/(18 kbps) + (1-<j))(57.6 kbps). 
Note that if the rate indication indicated that no rate increase was desired, then 

Pj = 0(28.8 kpbs)/(18 kbps) + (1-<>)(28.8 kbps). 
[0031] From the above example, one sees that exemplary priority values are 
proportional to the mobile station's desired rate and inversely proportional to its reverse 
link throughput. Note, too, that for the same throughput values and current data rates, 
one mobile station will have a higher priority value than another if it desires a higher 
reverse link rate and the other does not. Of course, it should be understood that specific 
rates may be commanded on a per mobile station basis, particularly in the following 
section dealing with the calculation of each mobile station's desired rate as its 
achievable rate according to Shannon's Capacity Theorem. In those circumstances, the 
priority value calculations uses the achievable rate in place of d(n) or d+(n) in Eq. (2) 
above. 

[0032] Fig. 5 illustrates another exemplary embodiment of the present invention that 
may be used with the above DRC method of rate control, or used in full or partial user 
scheduling wherein, in each rate control interval, selected mobile stations 12 transmit at 
assigned rates, and the remaining mobile stations 12 either transmit at or below a 
default rate, e.g., an autonomous data rate of 9.6 kbps, or do not transmit at all. Rather 
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than set the desired reverse link rate for each mobile station 12 based on rate indicator 
feedback, RBS 22 uses Shannon's Capacity Theorem to determine each mobile 
station's achievable reverse link rate and sets the desired rate to that achievable rate. 
[0033] Again, for a given rate control interval, processing begins with RBS 22 
receiving path loss feedback from each mobile station 12 in a given plurality of mobile 
stations (Step 140). Such information may comprise each mobile station 12 periodically 
transmitting a power report to RBS 22. For example, each mobile station 12 periodically 
may transmit x f (n) to RBS 22, which is an appropriately filtered estimate of received 
power at the mobile station 12 for period n. In turn, RBS 22 can track the average 
transmission power for the same mobile station 12, e.g., track the forward link traffic 
channel power used to transmit to that mobile station 12 in the same period. The 
tracked power at the RBS 22, which is denoted as p f (n) can be used in conjunction with 
the value x f (n) received from the mobile station 12 to estimate forward link path loss as, 

g(n) = x,(n)/p f (n). (3) 
[0034] The RBS 22 may then determine the reverse link path loss for the mobile 
station 12. For example, it may be configured to assume that the forward and reverse 
link paths are symmetrical, in which case the RBS 22 sets the reverse link path loss for 
the mobile station 12 to the same value as that just calculated for the forward link. Of 
course, RBS 22 may be configured with a non-unity scaling factor that relates reverse 
link gain to forward link gain. In any case, however, the received power information fed 
back from the mobile stations 12 enables the RBS 22 to make informed reverse link path 
loss estimates for those mobile stations 12. 

[0035] With path loss information thus available at RBS 22, it calculates the 
achievable data rate for each mobile station 12 (Step 142). An exemplary calculation of 
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achievable rate is based on the reverse link path loss of the mobile station 12, and 
according to Shannon's Capacity Theorem is expressed as, 



where d(n) denotes the desired rate as above, and x,(n) denotes the power that the 
mobile station's signal would be received at if the mobile station 12 were to transmit at 
its maximum power, p max , given the calculated reverse link path loss g(n), and where l(n) 
represents the total interference plus noise received at RBS 22. Generally, RBS 22 
knows the maximum power of each mobile station 12, e.g., 200 mW, and can be 
configured to store such information. However, the mobile stations 12 can be configured 
to provide maximum transmit power information to RBS 22, and such information can 
express absolute power limits, or can express maximum power for the given conditions, 
i.e., how much power is available given headroom requirements, etc. 
[0036] In support of the above achievable rate calculations, RBS 22 may track or 
otherwise maintain an estimate of its total interference plus noise, l(n), so that RBS 22 
can compute the SINR of the mobile station's signal at the RBS 22 that would result from 
the mobile station 22 transmitting at maximum power. RBS 22 may maintain the 
estimate of l(n) as a filtered value that is averaged or exponentially weighted over a 
number of rate control intervals. 

[0037] In any case, with the desired rates set to the calculated achievable rates, 
RBS 22 computes a priority value for each mobile station 12 (Step 144). Such 
calculation may be performed based on the mobile station's reverse link throughput 
according to Eq. (1) above. Thus, an exemplary calculation of the priority value Pj for the 
jth mobile station may be expressed as P) = d(n)/r(n), where d(n) is set to the achievable 
rate of jth mobile station 12. 




(4) 
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[0038] As before, RBS 22 ranks the N mobile stations 12 according to the priority 
values (Step 146), and then sets the rate command q for each jth mobile station 12 to a 
low or default value (Step 148). Then, RBS 22 indexes j to the first, highest priority 
mobile station 12 (Step 150), and evaluates whether the reverse link has the capacity to 
grant the jth mobile station its desired rate (Step 152). If so, RBS 22 sets the rate 
command cj to the desired rate and, optionally, transmits the command to the jth mobile 
station 12 (Step 154). If there are more mobile stations 12 to evaluate (Step 156), RBS 
22 increments index j and repeats. Note that if there were insufficient capacity to grant 
the desired rate (Step 152), RBS 22 may be configured to leave the jth mobile station at 
its current rate, grant a fall back rate, e.g., a next lowest rate, or may drop it back to 
some lower rate (Step 160). 

[0039] Once RBS 22 has generated rate control decisions for all mobile stations 12 
in the plurality of N mobile stations 12 subject to rate control during the interval of 
interest, it may send the rate control commands (Step 162), if such commands were not 
sent as part of the per-mobile rate control decision processing just explained. 
[0040] By way of non-limiting examples, Fig. 6 illustrates embodiments for an 
exemplary RBS 22 and for an exemplary mobile station 12. Mobile station 12 comprises 
an antenna assembly 30, a receiver circuit 32, a transmitter circuit 34, baseband 
processor circuit(s) 36, including a rate control circuit 38, and a system controller 40 
(e.g., microcontroller) and an associated user interface 42 (e.g., keypad, display, 
speakers, etc.). RBS 22 comprises transmit/receive antenna elements 50, pooled 
receiver circuits 52, pooled transmitter circuits 54, forward/reverse link signal processing 
circuits 56, including tracking circuit 58 and rate control circuit 60, and interface/control 
circuits 62. 
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[0041] In mobile station 12, rate control circuit 38 may be configured as part of a 
baseband signal processor, or as part of another microprocessor or other logic-based 
circuit in mobile station 12. In an exemplary embodiment, rate control circuit 38 
generates periodic rate control requests in the form of rate indicators that indicate 
whether the mobile station wants to increase its reverse link rate. Additionally, or 
alternatively, the rate control circuit 38 may be configured to support RBS-based reverse 
link rate control by providing power reports or other path loss information described 
above on a periodic basis. Thus, rate control circuit 38 may include or be associated 
with a power measurement circuit that provides received power determination and 
filtering functions. 

[0042] Complementing such functionality, the rate control circuit 60 at RBS 22 may 
be configured to carry out any or all of the above exemplary rate control processing 
methods. In one embodiment, the RBS 22 receives desired rate indicators from the 
mobile stations 12 via the reverse link, and rate control circuit 60 processes them to 
determine priority values to be used in ranking the mobile stations 12 and generating the 
appropriate rate control decisions. Alternatively, or additionally, rate control circuit 60 
may be configured to set each mobile station's desired rate to a calculated achievable 
rate as described above. As such, RBS 22 may be configured to maintain an estimate 
of received noise plus interference for RBS 22, such that it can compute the SINR 
values on which the achievable rates are computed according to Shannon's Capacity 
Theorem. 
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[0043] Of course, the present invention is not limited by these exemplary details, nor 
by the illustrated base and mobile station architectures. Indeed, the present invention is 
limited only by the following claims and the reasonable equivalents thereof. 
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